[Abstract] Brown algae belong to a phylogenetic lineage distantly related to green plants and animals, and are found predominantly, but not exclusively, in the intertidal zone, a harsh and frequently changing environment. Because of their unique evolutionary history and of their habitat, brown algae feature several peculiarities in their metabolism. One of these is the mannitol cycle, which plays a central role in their physiology, as mannitol acts as carbon storage, osmoprotectant, and antioxidant. This polyol is derived directly from the photoassimilate fructose-6-phosphate via the action of a mannitol-1-phosphate dehydrogenase (M1PDH, EC 1.1
min. For this, the volume of the reaction mixture is 450 μl, and 80 μl reaction mixture is sampled at t0, t3min, t6min, t9min and t12min. Each condition is tested in three replicates ( Figure 2A ). 5. To determine substrate specificity, test M1Pase activity in the presence of each substrate listed in the "Materials and Reagents" section, using concentration ranging from 0.05 mM to 1 mM, at room temperature.
6. To determine the optimal temperature, incubate the reaction mixtures used in step 1 at temperatures ranging, for instance, from 10 °C to 50 °C, with incremental of 5 or 10 °C. The experiments described below were performed at the optimal temperature of 30 °C.
7. The effect of pH on the enzymatic activity of purified M1Pase is determined by using 100 mM Tris/HCl buffer whose pH ranged from 5.8 to 9, in presence of 5 mM MgCl2.
8. To examine the influence of NaCl, add NaCl in the reaction mixture described in step 1 to obtain final concentrations ranging from 0 to 1 M. 4. This protocol can be used to detect M1Pase activity in a whole cell extract. However, it is necessary to be cautious when using the malachite green kit to quantify phosphate released by enzymes contained in cellular extracts because of possible interference caused by chemicals present in these extracts. It is also important to consider that cellular extracts may contain free phosphate that will be quantified by the malachite green kit. 
